Insulin stimulates protein synthesis and phospholipid signaling systems but does not regulate glucose uptake in the inner ear.
High-affinity insulin receptors exist in the organ of Corti (Kd = 1.1 +/- 0.5 nM) and in the lateral wall (stria vascularis and ligamentum spirale; Kd = 1.1 +/- 0.4 nM) of the inner ear of the guinea pig as determined by the binding of radiolabeled porcine or bovine insulin in vitro. Carrier-mediated transport of glucose (defined as the cytochalasin B-sensitive part of total uptake) was measured in vitro with 2-deoxy-D-glucose as the substrate. Its Km was 188 microM in the lateral wall (r = 0.99 and 0.94, respectively). Neither the Km nor the rates of transport (0.20 +/- 0.10 pmol/micrograms protein/hr in the organ of Corti, and 0.56 +/- 0.34 pmol/micrograms protein/hr in the lateral was) were affected by insulin. In contrast, 0.1 mM ouabain decreased deoxyglucose uptake in the organ or Corti by 37% and in the lateral wall tissues by 45% indicating the presence of an active, Na(+)-dependent transporter in these tissues. Insulin influenced both protein and lipid metabolism in the inner ear. Proteins and lipids were labeled in situ by perfusion of the perilymphatic space of the cochlea with [3]-leucine or [32P]-orthophosphate and [3H]-glycerol, respectively. Thirty nM insulin stimulated the incorporation of [3H]-leucine into protein of the organ of Corti from 39 to 56 pmol/mg protein but was ineffective in the tissues of the lateral wall. In the organ of Corti, [32P]-orthophosphate was incorporated into the phosphoinositides and phosphatidate, and 30 nM insulin increased this incorporation by 101 to 149%.(ABSTRACT TRUNCATED AT 250 WORDS)